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ABSTRACT: Meriç River (Meriç Bridge), located at the 1st km of Edirne province-Karaağaç road in our country, is one of the largest
rivers originating from the Balkans. It is also the 10th largest river in Turkey. Meriç is known as a raging river. The flow rate is sometimes
quite high and even damages coastal settlements. One of the most distinctive features of the Meriç River is the amount of water it carries.
The amount of water carried by Meriç varies according to the season. The river, which flows very heavily during the winter months,
follows a calmer course in the summer months. Flow measurements were made in the Meriç Bridge section of the Meriç River in 6
different water years (2006 - 2011) by the General Directorate of Electrical Works and Survey Administration. The readings were made
daily by the General Directorate of Electrical Works Survey Administration, starting from October of the relevant year until September
of the following year, that is, during a water year. In my study, the maximum currents obtained for each month by the relevant institution
from these readings were used. In this study, the data of the relevant public institution was used. Considering the maximum flows read by
the relevant public institution between 2006 and 2011, the flow change of the river in 5 years was examined. As a result, it was observed
that the maximum flow carried by the river at 5-year intervals decreased significantly.
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INTRODUCTION
Although the surface of the earth is covered with water, fresh water resources make up only 2.5% of the water resources on
our planet. 70% of this water is hidden in glaciers and snow masses. Water, an indispensable resource for all living things, is a
vital value. Although they cover only 1% of the Earth's surface, freshwater ecosystems are home to 10% of all known animal
species (WWF, 2012). Currently, almost one-fifth of the world's population live in water-stressed areas, with this rate expected
to rise to two-thirds by 2025 (Faures et al., 2007). Climate change is sudden, severe and significant changes that occur in longterm weather events and is felt more intensely today due to the increase in human-induced activities. According to the Fifth
Assessment Report of the Intergovernmental Panel on Climate Change (IPCC), most of the warming in the atmosphere since the
middle of the 20th century is in greenhouse gas concentrations due to human activities was due to the observed increase (IPCC,
2014). As a result, the global temperature has increased by about 0.8°C in the last 150 years and continues to rise. Due to
increased greenhouse gas emissions, global warming has led to changes in the distribution of water resources in many parts of
the world, and global and regional hydrological cycles have been greatly affected by climate change (Brutsaert & Parlange, 1998;
Solomon, et al.,2007; Hagemann, et al., 2013; Dufresne, et al., 2013). Exceeding the 2°C increase in temperatures compared to
pre-industrialization increases the dangerous risks for human and natural systems on a global scale. Climate projections reveal
that temperature increases will rise much higher until the end of the current century. Almost all of these projections indicate that
precipitation will decrease significantly in the future in Southern Europe and the Mediterranean Basin is pointing. For this reason,
in terms of evaluating the impact of climate change on the water resources of Turkey, which is located in the Southeastern Europe
and Eastern Mediterranean region, it is of great importance to obtain sensitive results by realizing future projections with
sophisticated models. Although climate change is primarily thought of as an increase in temperatures and global warming, the
most important effects of climate change are the effects that will occur due to the change in precipitation regime. The hydrological
system is directly and indirectly affected by the climatic conditions in the world. Changes in temperatures affect
evapotranspiration rate, cloud characteristics, soil moisture, storm intensity, and snowfall and melting regimes.
At the same time, changes in precipitation lead to changes in the time and severity of floods and droughts, surface flow
regime, amount of water seeping underground, plant pattern, and growth rates (Ragab & Prudhomme, 2002). The effect of
climate change on the quality of water resources can be monitored with physico-chemical parameters, micro pollutants and
biological parameters. The effect of these parameters on the quality of water resources varies according to the type of water body
(river, dam, pond, etc.) and water body characteristics (residence time, size, shape, depth, etc.) (Delpla et al., 2009). The growth
of the population and the increase in water-based agriculture increase the dependence on groundwater. (Gorelick and Zheng,
2015; Rodell et al., 2009; Siebert et al., 2010). The excessive use of groundwater due to recent high demand and drought has had
sometimes irreversible effects on many aquifers around the world (Taylor et al., 2013). Wada et al. (2010) reported that
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groundwater overdraft has doubled in the last 50 years in arid and semi-arid regions of the world. Such a large amount of
depletion threatens sustainable agricultural growth as well as environmental health. Climate change is expected to increase
groundwater depletion rates by increasing irrigation water use and changing the flow rates of streams. (Alam et al., 2019; Hanson
et al., 2012). The Meriç river is one of the largest rivers born in the Balkans. It is also the 10th largest river in Turkey. Meriç is
known as a raging river. The flow rate is sometimes quite high and even damages coastal settlements. One of the most distinctive
features of the Meriç River is the amount of water it carries. Therefore, in this study, the observation data of the Meriç river in
Edirne province in 2 different water years were examined. The future of the stream and the possible effects of climate change
were investigated by using the changes in the flow rates obtained from the observations. The picture below shows the Meriç
river and its bridge (Figure 1).

Figure 1. Meriç River and Bridge (AA, 2021)
MATERIALS AND METHOD
The flow of the Meriç river, one of the largest rivers born in the Balkans, rises from time to time and even damages the
settlements on the coast. In this study, the changes in water levels were investigated by using the maximum flow data in 6
different water years at the Meriç bridge location of the Meriç river. Flow rates at the relevant location were measured daily by
the General Directorate of Electrical Works and Survey Administration between 2006-2011. Maximum monthly flow rates were
obtained by using the flow data read for all days. Short-term level changes in the river were observed by comparing the average
of the maximum flow rates between 2006-2011 (including 2006 - not including 2011) and the maximum monthly flow rates in
2011. The effects of climate change on the river have been studied at a basic level by examining the maximum flow changes.
The data used are flow measurements in m3/sec. (Table 1).
In the figures given in Figure 2 and Figure 3 below, the maximum average flow rates of the Meriç River in the years 20062011 and the monthly maximum flow rates in 2011 were analyzed using Origin and Excel software. In the chart made in the
Origin program, the black dashed line shows the monthly flow rates in the years 2006-2011, and the red dashed line shows the
monthly flow rates in 2011. In the column chart made with the help of Excel, the blue columns represent the monthly flow
rates in 2006-2011 and the orange columns represent the monthly flow measurements in 2011.
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Table 1. Meriç River Maximum Flow Rates
MONTH

WATER YEAR
m3/sn
(2006-2011)

m3/sn
(2011)

OCTOBER

216,6

297

NOVEMBER

439

354

DECEMBER

389,6

307

JANUARY

413,6

329

FEBRUARY

548,6

352

MARCH

650,2

282

APRIL

423,6

195

MAY

304,6

193

JUNE

234,8

133

JULY

222

108

AUGUST

170,7

105

SEPTEMBER

193,4

91,8

Figure 2. Change in Flow Rates of 2006-2011 and 2011 Water Years
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RESULTS AND DICCUSSION
It has been observed that the flow of the river changes significantly according to the season. The river flows very heavily in
the winter and flows more calmly in the summer. As a result, it was observed that the maximum flow carried by the river at 5year intervals decreased significantly. This observation clearly reflects the negative effects of climate change, albeit short-term.
And it is obvious that it is essential to protect the future of the river with good planning.
CONCLUSION
As in the whole world, global warming and climate change have negative effects on water resources in our country. The
pressure on the rivers, which is one of the surface water resources, increases in parallel with this. As seen in the study, even in a
short period of 5 years, the flow rate of the Meriç River decreased significantly. All these point to the more efficient and careful
use of rivers, which are our future.
CONFLICT OF INTEREST
No conflict of interest was declared by the authors.

REFERENCES
AA

(Anadolu Ajans) (2021). https://www.aa.com.tr/tr/turkiye/meric-nehri-debisi-son-aylarin-en-yuksek-seviyesineyukseldi/2104860 Accessed 05 May 2022

Alam, S., Gebremichael, M., Li, R., Dozier, J., Lettenmaier, D. P. (2019). Climate change impacts on groundwater storage in the
Central Valley, California. Climatic Change, 157(3-4), 387-406. doi: 10.1007/s10584-019-02585-5
Brutsaert, W., Parlange, M. (1998). Hydrologic cycle explains the evaporation paradox. Nature, 396(6706), 30.
Delpla, I., Jung, A. V., Baures, E., Clement,M., Thomas, O. (2009). Impacts of climate change on surface water quality in relation
to drinking water production. Environment International, 35(8), 1225-1233. doi: 10.1016/j.envint.2009.07.001
Dufresne, J., Foujols, M., Denvil, S., Caubel, A., Marti, O., Aumont, O., Balkanski, Y., Bekki, S., Bellenger, H., Benshila, R.,
Bony, S., Bopp, L., Braconnot, P., Brockmann, P., Cadule, P., Cheruy, F., Codron, F., Cozic, A., Cugnet, D., de Noblet,
N., Duvel, J. P., Ethé, C., Fairhead, L., Fichefet, T., Flavoni, S., Friedlingstein, P., Grandpeix, J.Y., Guez, L., Guilyardi,
E., Hauglustaine, D., Hourdin, F., Idelkadi, A., Ghattas, J., Joussaume, S., Kageyama, M., Krinner, G., Labetoulle, S.,
Lahellec, A., Lefebvre, M.P., Lefevre, F., Levy, C., Li, Z. X., Lloyd, J., Lott, F., Madec, G., Mancip, M., Marchand,
M., Masson, S., Meurdesoif, Y., Mignot, J., Musat, I., Parouty, S., Polcher, J., Rio, C., Schulz, M., Swingedouw, D.,
Szopa, S., Talandier, C., Terray, P., Viovy, N., Vuichard, N., Brockmann, P. (2013). Climate change projections using
the IPSL-CM5 Earth System Model: from CMIP3 to CMIP5. Climate dynamics, 40(9), 2123-2165. doi:
10.1007/s00382-012-1636-1
A Short-Term Flow Rate Change of the Meriç River

17

Eurasian J Med Biol Sci 2(1): 14-18: Şekerci and Tuna

Faures, J.M., Svendsen, M. Turral, D. (2007) Reinventing Irrigation. In Molden D (ed) Water for Food, Water for Life: A
Comprehensive Assessment of Water Management in Agriculture. Earthscan, London; International Water Instıtute,
Colombo
Gorelick, S. M., Zheng, C. M. (2015). Global change and the groundwater management challenge. Water Resources Research,
51, 3031–3051. doi: 10.1002/2014WR016825
Hagemann, S., Chen, C., Clark, D., Folwell, S., Gosling, S., Haddeland, L., Hanasaki, N., Heinke, J., Ludwig, F., Voss, F.,
Wilshire, A. (2013). Climate change impact on available water resources obtained using multiple global climate and
hydrology models. Earth System Dynamics, 4, 129-144. doi: 10.5194/esd-4-129-2013
Hanson, R. T., Flint, L. E., Flint, A. L., Dettinger, M. D., Faunt, C. C., Cayan, D., and Schmid, W. (2012). A method for
physically based model analysis of conjunctive use in response to potential climate changes. Water Resources Research,
48(6), 1-23. doi: 10.1029/2011WR010774
IPCC. (2014). Intergovernmental Panel on Climate Change AR5-Fifth Assessment Report. Cambridge: Cambridge University
Press
Ragab, R., Prudhomme, C. (2002). Climate Change and Water Resources Management in Arid and Semi-arid Regions:
Prospective and Challenges for the 21st Century. Biosystems Engineering, 81(1), 3-34. doi: 10.1006/bioe.2001.0013
Roddell, M., Velicogna, I., Famiglietti J.S. (2009). Satellite-based estimates of groundwater depletion in India. Nature, 460 9991002, doi: 10.1038/nature08238
Siebert, S., Burke, J., Faures, J. M., Frenken, K., Hoogeveen, J., Doll, P., Portmann, F. T. (2010). Groundwater use for irrigationA global inventory. Hydrology and Earth System Sciences, 14(10), 1863–1880. doi: 10.5194/hess‐14‐1863‐2010
Solomon, S., Manning, M., Marquis, M., Qin, D. (2007). Climate change 2007-the physical science basis: Working group I
contribution to the fourth assessment report of the IPCC (Vol. 4). Cambridge university press.
Taylor, R.G., Scanlon, B., Döll, P., Rodell, M., Van Beek, R., Wada, Y., Longuevergne, L., Leblanc, M., Famiglietti, J.S.,
Edmunds, M., Konikow, L. (2013). Ground water and climate change. Nature climate change, 3(4), 322-329.
Wada, Y., van Beek, L. P., van Kempen, C. M., Reckman, J. W., Vasak, S., Bierkens, M. F. (2010). Global depletion of
groundwater resources. Geophysical Research Letters, 37(20), L20402. doi: 10.1029/2010GL044571
W. W. F. (2012). Living Planet Report 2012. https://wwfint.awsassets.panda.org/downloads/lpr_living_planet_report_2012.pdf
Accessed 05 May 2022

A Short-Term Flow Rate Change of the Meriç River

18

